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1 54) MANUFACTURE OF THIN F I I^MO N - L I N E A R DEVICE 
.11) 60-161686 (A) (43) 23.8^B (19) JP 

iLT) Appl. No. 59-18008 (22) 2.2. is5^ 

(71) EPUSON K.K. (72) HIROSHI OBARA 

(51) Int. CI 4 . H01L49/02,G02F1/133 7=?rrr 

(0) 

PURPOSE: To manufacture easily a high-reliable non-linear device with smaller jt 

numbers of steps, by forming a non-linear device in which an insulator is formed ^y-^W-P " 1 7 , 7 '■ "' i^ s 
by thermal-oxidizing a first conductor film except a terminal portion, and whose ' ' ' ' 
electrode portion is a conductor film-insulator-conductor film structure and ter- (b) 

minal portion is a three-layer structure of a conductor film-conductor film-con- .^T^ 2 

ductor film. "" ' "" " 

CONSTITUTION: A display portion is manufactured as follows (a-e). After a (c) 3 A 

glass substrate 1 is washed and a positive resist is coated, a tantalum electrode >. 
wiring 6 is patterned by photolithography process. After it is baked, a tantalum '2 
film 2 is formed thereon. Next, the positive resist and the tantalum film riding u> 
on it are removed, patterning a tantalum electrode. Next, while a thin oxide ^ 
film 4 is formed, the face of the tantalum film 2 reacts with oxygen in the en- ^ ^ 4 

vironment owing to the high temperature to form a tantalum oxide layer 3 as " " 7 ""' 
an insulator. Thereafter, a tin oxide electrode is formed. A terminal portion is (e> 
manufactured as follows (a'~e'). At the same time when an electrode of a tanta- 
lum film is formed using a lift-off method, a terminal portion is formed. Next, a 
tin oxide electrode is formed and at the same time a tin oxide film is formed on 
the terminal portion. 



(54) DISCHARGE STARTING METHOD FOR HIGH-OUTPUT LASER 

OSCILLATOR 
(11) 60-161687 (A) (43) 23.8.1985 (19) JP 

(21) Appl. No. 59-18128 (22) 1.2.1984 ' 
(71) OOSAKA HENATSUKI K.K. (72) NAOKI URAI(l) 
(51) Int. CP. H01S3/097,H01S3/03 

PURPOSE: To stabilize continuous-oscillation starting and intermittent-discharge pulse- 
oscillation of a laser, by generating auxiliary discharge between anodes and auxiliary 
electrodes before starting main discharge so that the auxiliary discharge causes the 
main discharge momentarily. 

CONSTITUTION: Auxiliary electrodes 9 are the same potential as cathodes 4 before the 
discharge starting, but a distance between the auxiliary electrodes 9 and anodes 3 is ex- 
tremely short in comparison with one between the anodes 3 and the cathodes 4 so that 
the discharge between the auxiliary electrodes and the anodes is done positively for a 
very short time even at a low voltage. Between the auxiliary electrodes 9 and anodes 
3, the discharge current is limited by resistors 10 with a high resistance to become the 
low-current discharge. Once the discharge has occurred, the potential of the auxiliary 
electrodes 9 is decreased by the resistors 10 and the main discharge which is induced 
by the low-current discharge between the auxiliary electrodes 9 and the anodes 3 is 
done between anodes 3 and cathodes 4. At this time, since an activating gas is caused 
to flow fast in the directions from the anodes 3 at the sides of the resonance mirrors 1 
and 2 to the cathodes 4, gas ions which fill the important role for keeping the glow 
discharge have a fast moving speed and therefore can exert sufficient impact to the 
cathodes 4. 





(54) MANUFACTURE OF SEMICONDUCTOR LASER DEVICE 

(11) 60-161688 (A) (43) 23.8.1985 (19) JP 

(21) Appl. No. 59-17342 (22) 2.2.1984 

(71) NIPPON DENKI K.K. (72) MASAAKI NIDOU(l) 

(51) Int. CI 4 . H01S3/18 



PURPOSE: To provide a semiconductor laser device which has high mass produc- 
tivity and makes possible to do high light-output operation, by including a sec- 
ond vapor phase epitaxy process which forms a fifth semiconductor layer of a 
second conductive type having a larger band gap than the active layer on sub- 
strate crystal with a groove formed. 

CONSTITUTION: A mask for etching which has windows aligned in the direction 
<0ir> is formed on the surface of the N type GaAs layer 5, and a concave 13 
reaching the N type A/ 0 . 35 Gao.6 5 As layer 2 is formed by means of etching. Next, 
a mask 14 for etching which has belt-form windows 15 formed so as to connect 
the windows 12, is formed. To form a groove 16, the N type GaAs layer 5 is 
selectively removed with etching. Next, a P type A / 0 . 35Gao.es As layer 7 is formed 
as a fifth semiconductor layer having a larger band gap than the active layer 3, 
and thereon a P type GaAs layer 8 is formed. Thereafter, a P type electrode 9 
and an N type electrode 10 are formed. Lastly, it is cut into discrete chips on 
the cutting line passing through the center of the windows 12 perpendicular to 
the direction <011'> to complete a semiconductor laser device. 
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